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I NAUTICAL PROPOSITIONS. 


0 . the remainder is the den Naw, 


4. "When the Numerathr is leſs than the Denominator, i it is a Pro- 
per Fraction; but when the numerator is greater than the denpmina- 
tor, it is an Improper Fraction. 

4 Equal EraQtions, have their Numerators in the ſame Ratio to 
ach other as their Denominators. 

S. Fractions having unequal Denominators, are to be reduced to 


| , equal ones, previous to Addition and Subtraction. 


6. Fractions having equal Denominators, are added by adding to- 

ggether their Numerators, and ſubtracted by ſubtracting one Numera- 
tor from the other; retaining the Denominator uaaltercd. 

7. Fractions are multipli , when their Numerators are multipli 
together for a new Numerator, and their Denominators to- 
gether for a new Denominator. _ - 

- 8. Fractions are divided, when the Numerator of the Diviſor is mul- 
tipliedinto the Denominator of the Dividend for a Denominatorof the | 
- Quotient; and the Nenominator of the Diviſor multiplied into the 
Numerator of the Dividend for a Numerator of the Quotient. 

9s Dire& — in F —.— is the ſame as in Whole 


omen m. 
Dixxcrroxs concerning the Uſe of Logarithms. 


1. The Index of a Logarithm, is leſs by Unity (or 1) than the 
number of figures of whole numbeis in the natural number to 


. oa» 


which it belon 
> VA WheneNataral Number i is partly a WholeNumber and partly 2 


Decimal; the Logarithm without its index, is the ſame as it would 
be, if the Whole Number and Decimal together were a whole num- 
ber, unſeparated by a point. 
3. The Sum of the ,ogarithms, of two numbers, is the Logarithm 
of their Product. 

4. The Difference of the Logarithms of two numbers, is the Loga- 


Y 820 of their Quotient. 
* In · Direct Proportion; the ſum of the ithms of the ſecond 


and third Terms, leſſened by the Logarithm of the firſt Term, gives 
the. Logarithm of the fourth Term. 
_ —— xr 5 en, is the 1 


Square Root. 


s EC I ON IV. 


Duscrion for computing the Time of 1 Water at a 
1 2164 i 1 i bo ; given Place. 


A. Add 1 tothe” cur Lon and did the un by 19 
,  - "ms 


„ INSTITUTES, ke. „ 


2d. Subtract 1 from the Golden Number, multiply the remainder | 
by 11 and divide the product by 3o, the remainder is the "E) 
3d. The numbers for the months are as follows. 


ul 3 
— | & | 


October 8. 
November 10. 
December 10. 


4th. Add together the Epact, the number for the Month, and the 
Day of the month; divide Te ſur by 30, and the remainder is the 


Moon's age in days. | 
Sh. Muſe tipl by FR and divide the product by 5, the. 
4 is the phat of the Moon's being on the Meridian that day. 
6th. To that hour add the hours for the given place, as it is in 
the Tide Table, and the ſum is the hour of High Water at at 


or The day begins at Noon, 12 hours later than according to the ; 
common account, and continues to 24 hours the next noon, - And 

8th. The High Water happens at the end of à little leſe than 2 5 
wo likewiſe at the end of every 12 hours and bal _ 


8 E C — 5 0 N ny 
DirxcTioNs concerning Plane , Triangles. , e eh 


1 1. Every circle contains 360 Degrees, and each D 60 Minutes. 
2. Ar Plane Angle is the Inclination of two t lines to each 
other, and which meet at a Point. 5 * 

3. A Plane Triangle hath three — which k together are equal 
to two Right Angles, or 180 

4. In a Right-angled Plane ; as 5 two leſſer Angles to- 
gether are equal to one Right Angle, or 90 

5. The Sides of al Plane Triangles, are are proportional to the 
Sines of their oppoſite Angles, | 

6. The Complement of an Angle, i is its remainder to go 498 
The Supplement of an Angle, is its remainder to 180 Degrees. 

7. In any Plane Triangle; As the Sum of twoſides is to their Dif- 
ference, ſo is the Tangent. of half the ſum of the oppoſite Angles, to the 
Tangent of half the difference of thoſe Angles. | 

8. Half the difference of two numbers added to their half fam, 

2 the 28 number; and ſubtracted from the half ſum gives the . - 
t number. . 

9. An Oblii es Triangle hath its three fides ui wal, — | 
—— mY _— 9 _ = 2 are called — The 

erpendicu — e from Angle 5 thereto, 
forming the greater * leſſer * 28 


2 | 10. As | 


* rn * * 


* 
— 


„ Acid k erestrlons 


Y ths Baſs, 3 v the St of the 1 Fan 
8 of Sh the Difference Ot the | ds. AN 
3 "Half f the Difference of the Segments at _ Flu the Baſe 

= Ae Le Co fo; and ſubtracted fro — 2 


9 "Ie Wu Amr : ſimall; ; the archet be treated 
"Bm I Tis, without N "my 


— 


2 8 SECTION: CN = 
\- Dragbrion cohcerding Right-ahged Plate Tümkle. 


'n «Ins Plane Trizhgh, the longeſt ſide is the 
8 er: 5 n Re e 2 . e . 


4. . BEST is to the Perpendictlr; ſo is the Radlivs, to the 
Ting af te Av le at the ; | 
= A. ROS, 5 "the Baſe ; ; 10s the Radtus, W the 
e at dicular. 

an Ang, nn % i 'the Nine 

the fame * Triangle, to its 
EN Side is to the Sine of its 8 Angle; 75 is _— 
. to the Sine of its a e 
i the 


- Pay Square of Hypdthbnule, is um of the 
Bqapares of the Paſt and Ferpend erpendicular. 
ypothenuſe may al Oe. IS 2 the Baſe and 
| N reptẽſent Sine 
The Baſe or Perpendi Ralls Md 
Heirs Topper when the Mrs enuſe — 7 ö 
A e e 


reger concerning th 17 and * 
Earth; the Meridians ; Points of the als; the Va- 
riation, Lee- way, Courle, Diſtance, 1 and Half. 
minute. Glafs; with Rules for knowing when they ure 
Re proportianed tg each other. | 


T e 0 cc 

60 Degrees or 21609 nautical Miles. Each of theſe de- 
'of Latitude;und aich mile ls u Mine of 'I:atitute. 
irenthiference of the EquinoAttl Line on me futfuve' of 


e of the. 


ins Tru „ 1 


theſe eee 


wee North and true South Points of the Horizen, in ; 
eden of 2 Meridian, and a ts other woe pare. the - . 
mpaſs are deduced froth hls, as in the Divi und Tu Bei- 


ae os 93 | 
ber of : 
wa, ON A the 75 


8. The Com — Coat # 1 in emainder to | ; 
9. The Diſtance Md is neafored in 1 — pon 
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tute miles. 8 
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wo If the Di 
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SECTION VIII. 


Dixxcrioxs for com uting the uſual Caſes of Plain Sailin 
by Logarithms;. for working by the Table of Dit- 
" ference of Latitude and Departure. 


51. 8 | To find the Departure. 
: As the Radius or Sine of go? 

| Is to the Diſtance failed in miles, 

. - - Sos the Sine of the Courſe in degrees, 
JI u0o the Departure in miles. | 

I. 225 To find the Difference of Latitude. 
As the Radius or Sine of go? 

Is to the Diſtance failed in miles; 


So is the Coſine of the Courſe for I 
tis To the Difference of Latitude in lles. 


N 


3 Be is either Eäſting or Weſting. 
4 15 erence of Latitude is Scher Northing or Southing. | 
4. J To find the Courſe.” 


As the Difference of Latande ji les 
Is to the re in miles; 
So is the Radius or Sine of go? 


ak Wet on itn mario. eee 
5. _ To find the Diſtance failed. 
As the. Sine of the Courſe in degrees, © 
I to the Departure in miles; 


So is the Radius or Sine of 90 
To the Diſtance failed in miles. 


| a. 7 To find the Courſe. 
+ ; | As the Diſtance failed in miles, 
Is to the Radius or Sine of go? 


| 85 wp I wo the Radius or Sine of go. | 
| To the Coſine of the Courſe in degrees. 


7. 17 a in North Latitude makes Northing, the Difference of | 
Latitude to the Latitude failed from, gives 2 orth Eren 
come to. 


8. If a ſhip in South Latitude makes Southing, D of 
Latitude e 
n 9 4 


* 8. If 


oo INSTITUTES, &. 


| 9. Ira ſn in Nath ase Bþ ing, or a ſhip in South 

Latitude «Nothing ng, and the Differenceof Latitudemadeis more 
than the Latitude failed from, the ſhip, is in a contrary Latitude, by 
the Difference between them in degrees and minutes. 

10. The Difference of Latitude made good, and the Departure made 
good, are each found from ſeveral Courſes and Diſtances, by help of 
the Traverſe Table. Then, 

11. The Courſe made good and Diſtance failed made good, are 
found 1 the REM Canons. 


SECTION IX. 


Dinxzerioxs for computing the uſual. Caſes i in | Mercator's' 5 


or Wright's failing. 


1. If two 3 are both in North Latitude bed in South Lati- 
tude, the Difference between their Meridional Parts is their Meri- 
dional Difference of Latitude. 

2. If two places are one of them in North latitude and the other 
in South Latitude, the Sum of their Meridional Parts, is their Meri- 
dional Difference of Latitude. 

3- Longitude from London is reckoned from the Meridian of | 
London at the 1 Eaſtward to 180 degrees, and Weſtward 

to 180 degrees. The like for any other Meridian. 


3a To find the Difference of Longitude. 


As the true Difference of Latitude in minutes, 
Is to the Departure in miles ; : 
So is the Meridional Difference of Longitude i in parts, 
To the true Difference of Longitude in minutes. | | 
5. As the Meridional Difference of Latitude in parts, 
| Is to the true Difference of. Longitude 1 in minutes; 
So is the Radius or Sine of 9 N 
To the Tangent of the Cory | in degrees. 5 


. 


e ee eee * - 
Dinzcrions for computing the Caſes of Parallel Sailing, 5 


1. A ſhip filing conſtantly Eaftward or Weſtward without devis 
ating toward the true North or true vom 1 N this Horizon, 
fails in a Parallel of Latitude; NR 
2. As the Coſine of the Latitude filed in, Mr a Fe a 

Is to the Radius or Sine of 9. 

So is the Diſtance failed in les: 
To the Difference of Longitude i in minutes. 


« 1 


3. Av | 


* NAUTICAL PROPOLiTIONS 


| Tet the Cofine of the Latirade filed in; a 


$ECTION- ö 
-  Drazerions for computing Middle Latirde Sailing. | 
. The Half Sum of the Latitude fled from, andthe Lans, 
Latitude. . 


ag the Difance Giled is «th Dur i ie 
d in, * 
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s E r o XIII. 


Dutcgier: concernin the Log! and Wache the Place 
of the Ship from the Courſes and Diſtances ſailed. 


1. In long Voz es the Log mould be bore every Hour; in nen 
y of es every two Hours. 


f the Diſtance between Knot and Knot on che Log-linebe fops . 


ö poſedly divided into Ten equal Pars, they wil be more cafily added . 
* in the Reckoning. 


When two or more Courſes are very ww alike; they may be 


ad ed together and divided by the Number of Courſes; to get a 


Medium; and the Sum of the e OT PT failed, uſed 
with that Medium Courſe. , 

4. When the Diſtances ſailed have been long, the rode ſhould | 
be inferred at ſhort intervals of Time. But in ſhort ng failed, 
the Longitude may be inferred at longer Intervals of Time. 
F. The Errorari bare one my ee ae aer 

a Minute of Longit | 


ag” © 5 1 
2 er } 
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5 | '$.ECTT1ON xv.” eas 

DizzeT1ONs. for applying the different Kinds of Sang a 
_-- © different Places. | 

* The Tropic of Cancer, a WC REY. TY 


diſtance of. 23 23 and 28 Minutes Northward from the Equi- 
noctial Line. 


2. The Tro pic of Capricorn, i: is a. like Circle at — . 


W of the 1 

3. The Tor id Zone is the ſpace hetwetn the Tropics. AISLES 

4. The North Temperate 22 extends 43 Degrees tad 4 . 
nutes more Northwardl than the Torrid Zone, or to S within 23 De- 
grees and 28 Minutes of the North Pole. 

5. The South Temperate Zons extends the like diſtance, Hhore | 
Southward than the To. rid Zone. 


6. The . rts, Land or Sea, round the North Pole, as. 5 


in the North Frigi 


2 The like parts round the South Pele, afe in the So r | 


8. Plain Sailing may be appliod near the EquinoRial. bY 
9. Mercator s Sailing ſhould be a = the Pole. 

io. Either Merca 83 

| Po At other 2 8 17 8 
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00 een | ens 


9 _.. arder to make an Ohfer vation. 
4 4 The Begining of th Index fhoud be pa tothe ns : 


77 . I re Micron Hold be formed = Right 


1 e. the Line between che e yl vn | 


— 


— 


* 


— for wijuſting Hadleyk live eur Barter; in 


| Angles to the Plane of the Cell, that is to hold tie Glaſs. - ; 
3 The-Great Mirror tas then is Foot ſorewed down flat, onthe 

| Plane efthethader, near the centre. 

4. Tee Sight Hole in the Eye Picee, Houle be the fame Diftanee 

from n the inſtroment, as the, Line between the quick- 

nquickſilveved part on the mall Mirror. | 

5. Hoki che — und move the ſmall Mirror, 
until an -borizontal Line ut u Diſtanee, continued as one, 

part of the! Mirror. 4 

6. Pot the beginning of the Index to the beginning of the Inſtru - 

3 and holding the Inflrunient vertically, turn the ſmall Mirror, 


until ob ect; the 22 
Ez: ja pon — 1 * 
ny — — es ba the Foot of the Great ee mot at 
apt ä 


from the 


er bole in be the ſame 
partof the anal Mireor | "bY 
Piece of dark ar "tbe of 
rear Mirror, — bread, that when ſtuck on the lower 
the” Groar Mirror, it tay cover ir bo the height of The quick- 
0 # em «7 e 5 
Mirrors, until the reflected top of the Paper 
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c — 33 
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W 
- nouns required: 
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Dizzonions for_joiai vs Ot cnn, in wn 7 
| "Hadley*s Octant or Sextant. — 
142 The Ling of <a LE ST quickfiluered and the | 


i Mirror. may Ret OE v | 
by e ee 5 | 
430 Wa be n Ws — 
ee . W 4 
Dae; We vl M's — 5 1 


As the Radins or Sine of get 
Is to the Cofine of the Moon's Alitode; N 
eee | 
| To tho Parallax in Altitu 8 
. 3 2 5 
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SECTION XVI. 


Bodies, at different Places of the Earth and Scas. 


eg e Day, the -Ahicade of the. Sun is greateſt when his 
Centre is on the Meridian of the place of obſervation. 
. A Direct Obſervation is made by bringing the Object to the 
jou. "> 
3. In the North te arid North-frigid Zones, face 
2K bar rams new 
4. In the Sou uth - ou 
North, to ſee the dun on the Meridian. * | 
5. In the Torrid Zone, you ſometimes face the North, and at 
: other times the South, to ſee; the Sun on the Meridian. 
6. In che Tortid Zone, North of the Equinoctial Line, 


face the South to fee the Sun on the Meridian when the 8 Rach 
* South Declination, and when his nos egg e ai 


 Latitnde of the Place. 
7. Inthe Torrid Zone, South of the 


e Link, you ack 


Wy — the Sun bath North 
and when his South Declination is leſs than the Lati- 
tude of the Place. 


8. If in the Torrid Zone, Non of the bn nd you face the 
North to fee the Sun on the Meridian; or in the Torrid Zone 
| South of the EquinoAtial,” yon face the South to ſee the Sun on the 
Meridian: in either of theſe caſes, the Latirade is. leſs than the 
Sun Declination. 
+ The Meridian Altrade of the Equator, is the Co-lairude, or 
. it's remainder to 9e? 
10. The Son on the Meridian, never excceds 2 . 
Minutes, above or under the Meridian Altitude of the Equator. 


. 220 In the Frigid Zones, the Sun (alſo the Stars) may have two 
 Meridian-Altitudes; ane above, che other under the Pole. 


4 858855 other Zones, (pon nia Ws AE * 


3 i 5 ; 88 * 8 Q 
i ? F : : þ 5 * J ” 5 P - l 8 — 
v . MW | 4 
- . * 3 
. . . * 


s G on xx. 3 


| Dazermons for taking the Latitude at Ses, by Meridian 


Altitudes of the Sun. | 2 


NL "IP Meridian Akizade of = Sun's lower Limb, _ 
5 but 
1 — aaa xe Sun's Centre. 


— 


ee the Meridian Altitudes of the Ce- 


4. 


* 


btract the Reſraction and Dip. 


1 * 


| ed INSTITUTES) As! 8 
eee e nov 
lleteaa] the Dedinaton gn] the Meridian Akirade; this 


, 


gives either the Co- latitude, or its Supplement. e 2 4 
ihne he Non nad te $00 dad { fern]; baun. a 


lets }teDecuation{ d] 0 the' Meridian | Arne; Us. | 5 | 1 


e either the Co latitude, or its Supplement, * rot oh Me fot 
4. If you face the North, and the Sun's Declinationtfs North, and . 
the Meridian Altitude added to the Declinatien makes D ge * 
Or otherwiſe, if you face the South, ' and the Sun f » \ 
South, and the Meridian Altitude added to the" 8 — "i 
FT. in EEC 9 Jen ee . 


2 _ G4. rv” B's 


5. e fc th { Nd) andre Sun's Deghyyoni 12 
and the Meridian Altitude added io the Peg OP NE Ye 
than go? younrein{ Nord Leeds f the Meridian duns. 


Added to the Declination gives the Jags the Co- latitude. 
Take this of from the from 180? r is the Co-latitude, 


1 15 make 90 a he rrk th EY e 


| 86 K e 1 on „ 
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